Introduction: Webometrics has been recognized as a science with great potential for application in various fields. However, studies in this area are still restricted to the large field of informetrics. Moreover, the debate surrounding the relation between the web and the health field has been dedicated to addressing issues of socioeconomic nature related to universal access and a new division between north and south. Objectives: With the aim of contributing to the broadening of webometrics to other areas of knowledge, this study intends to map on the web, in the light of international cooperation models, relations between major health research institutions. Results: Results showed predominantly thematic groupings, the reflection of a north-south cooperation model and a low expression of relations between institutions of south countries.
INTRODUCTION
The web has been widely recognized as a valuable source of information. Studies that investigate the structure and the different uses of the web are increasingly frequent and being applied to different areas. [1] Though considered a recent research field, [2] webometrics has focused on exploratory studies, mainly on academic websites with the purpose of testing and improving methods for collecting, processing, and analyzing data.
A prominent research and an enthusiast of the idea of applying webometrics to fields outside informetrics, Thelwall [3] has argued in recent years the potential webometric studies to the field of Social Sciences, [4] Communication and
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Health, where some researches have already shown clear applications. [3] Particularly in the field of health, Thelwall [3] found a significant gap, considering it a promising area for the development of future webometric studies.
Aiming to contribute to the expansion of webometrics as an applied science, this study intends to map on the web the relationship between the main institutions of health research in the world. The sample was selected based on the World Health Organization (WHO) Collaborating Centers. Currently, there are about 900 collaborating centers, distributed across more than 90 countries and six regions where WHO maintains offices: Western Pacific: 21% Americas: 21%; Southeast Asia: 10%; Eastern Mediterranean: 6%; Africa: 4%; Europe: 37%. In the Americas, the largest concentration is in the U.S., with 99 centers, followed by Canada with 25 and Brazil with 21 centers. [5] 
METHODOLOGY
Dataset
In October 26, 2009, information regarding the 768 active collaborating centers at the time was retrieved from WHO's database. A total of 89 countries were represented in the list. For each collaborating center, WHO's database made the following information available: Name (of the collaborating center), theme (of the collaboration), contact, institution, address, city, country, designation date, last designation, and website.
Due to some inconsistencies and given the focus of the study, the list of collaborating centers was revised and many centers were excluded. This occurred, for example, when the website provided did not match the name of the institution appointed by WHO or when the website had changed or ceased to exist. Collaborating centers that are not exclusively dedicated to the health field, such as universities, for example, were also excluded from the sample. Previous researches have shown evidence that the motivations for the generation of links between university websites are much broader than scientific collaboration (Seeber et al., 2012).
As this study has an institutional focus, departments or organizational structures designated as collaborating centers, but lacking their web domains, were excluded. In this case, the option was to select the websites of the institutions to which they belonged. The final list for data collection consisted of 354 institutions (357 websites, considering that some institutions had more than one website) from 52 countries.
Data Collection
Data collection occurred between November 7 th and 9 th 2009. Interlinks between all 357 websites were collected using the software LexiURL Searcher (now known as Webometric Analyst), which relied mostly upon hyperlink data from Yahoo! Search API (http://lexiurl. wlv.ac.uk). For interlinking analysis, an asymmetric matrix was generated.
At this stage, the studied centers list was, once again, reduced by using the adhesion to the sample criterion. The used filter excluded the centers whose sum of the line number was lower than the total number of centers of the sample (n) divided by two. This process was done successively until 190 centers remained, representing 42 countries.
Clustering Analysis
For better understanding, the web relation through the interlinking process, clustering analysis was performed at the institutional level. Researchers use different values to fill the asymmetric matrix diagonal. [6] [7] [8] [9] For the present study, the sum of each line was used, an approach proposed by Gouveia and Kurtenbach.
[10] Statistica 7.0 (a statistics and analytics software package developed by StatSoft) was used for data treatment and Ward's method was applied for amalgamation, [11] with 1-Pearson r distance measures. In order to obtain more information about the institutions and possible clustering motivations, all 190 websites as well as additional co-related websites were accessed.
RESULTS AND DISCUSSION
The 1.55 distance measure sets the interlink analysis results apart in 30 clusters [ Figure 1 ]. Half of them are formed entirely by institutions from the same country. In this case, local collaborations in specific research themes seem to be fairly stronger than international ones, most likely due to their common research themes, as institutions are engaged in solving local health problems or play an important role in the country as governmental agencies. This phenomenon is observed in the following 15 clusters.
Netherlands Vaccine Institute (NVI-NL). Although, it keeps a larger linkage distance from the rest, NVI has a strong relation with RIVM in real life. NVI is an agency under the responsibility of the Ministry of Health, Welfare and Sport, but its public tasks, such as research, development, procurement, storage and distribution of vaccines, have been recently transferred to RIVM. The latter, however, form a subcluster with another long term partner: NIVEL. The institutes have developed various studies such as on people with chronic conditions as well as on virology (surveillance of respiratory virus infection), on monitoring methodology on the effects of emergencies on public health, and on changes in morbidity and mortality in general practices. In 2010, NIVEL, in collaboration with RIVM, published a health system review for the European Observatory on Health Systems and Policies. Another reason, however, for clusters being composed entirely by institutions from the same country may be linked to structural issues, whether it is web-related or only institutional-related, as observed in the four clusters below.
The University of Wisconsin School of Medicine and Public Health (MEDSCH.WISC-USA) and the Pain and Policy Studies Group, University of Wisconsin Carbone Cancer Center (PPSG.WISC-USA) compose cluster 16. In this case, as they share the same web domain, it is difficult to separate research motivations from web structure itself. The same phenomenon can be observed in cluster 17 is formed by the Education Development Center (EDC-USA) and the Health and Human Development Programs (HHD-USA), being the latter a division of EDC and probably motivating the web aggregation.
Cluster 21 is formed by the University of Texas Medical Branch (UTMB-USA) and two other centers of the same university: The Sealy Center on Aging (SCA.UTMB-USA) and the Center for International Health (CTIH. UTMB-USA). The reason they were not consolidated into UTMB-USA was that both centers had their own web domains and have a very diverse research focus. They ended up all together in the same cluster, probably because the structural links between them were stronger than an external collaboration. It is important to observe that many of the countries cited above are also represented in other clusters characterized by international collaborations, meaning that some research themes, due to their local importance, tend to motivate collaborations within the same country. In this context, the 15 other clusters presented represent international collaborations. When it comes to international collaboration in health, socioeconomic division between the economically developed, industrialized countries, collectively known as the north, and the low-and middle-income countries, known as the south, characterizes an important debate in the area and represents a major challenge in global health.
Though the north-south relation has been criticized over the years for creating an unidirectional dependence, in which the process of high-end technology transfer does not generate the infrastructures needed for the development of the local health system and health policies, this relation dynamics are still common in many cooperation programs. [12] On the web, north-south collaboration was predominant, being present in 12 clusters. 
CONCLUSION
With the exception of the four groups that may have been conformed due to the structure of their websites, all other clusters gather institutions sharing the same lines of research or that have been collaborating for some time. Fifteen of the 30 groups found gather local institutions from the same country. Though theme related researches are considered a strong motivation for theses clusters formation, it is possible that in such cases, local partnerships aiming to solve national health problems have higher impact than the international relations established by these institutions.
As for the models of international cooperation, it was observed in this sample the predominance of north-south relations. Only one group was composed entirely by South institutions, represented by Brazil and Cuba. And emerging cooperation within south-south involving donor countries such as India, South Africa, Malaysia, Korea, and China are not yet reflected on the web. Similar results were observed for analyzing the same institutions using the technique of Social Network Analysis (SNA). [13] It is important to consider, however, that despite becoming a fascinating source of information, the web has its limitations. In webometrics, the data should be interpreted with caution. When you seek the motivations behind clusters formation, for example, one should not assume a deterministic position. Several studies have tried to analyze the links between universities to seek the motivations behind these connections. [14] [15] [16] However, the performance of classification of types of links proved to be a complex exercise with inconsistencies and discrepancies regarding its categorization. [16] The use of the web cannot be determined by technology, but each case will depend on the specific context in which it appears. [17] Another limitation may be related to the sample itself, since it was necessary to exclude those institutions whose websites did not have their own domain as well as those websites sharing a very low number of links. These exclusions certainly reduced the number of institutions studied and many representatives of south-south cooperation may have been left out of the final sample.
Despite such limitations, the results presented in this study reveal an important scenario of relations between institutions in the field of health on the web and contribute to the advancement of webometric studies applied to fields outside the Information Science.
